The RSC nucleosome-remodeling complex is required for Cohesin's association with chromosome arms.
The fidelity of chromosome segregation requires that the cohesin protein complex bind together newly replicated sister chromatids both at centromeres and at discrete sites along chromosome arms. Segregation of the yeast 2 micro plasmid also requires cohesin, which is recruited to the plasmid partitioning locus. Here we report that the RSC chromatin-remodeling complex regulates the differential association of cohesin with centromeres and chromosome arms. RSC cycles on and off chromosomal arm and plasmid cohesin binding sites in a cell cycle-regulated manner 15 min preceding Mcd1p, the central cohesin subunit. We show that in rsc mutants Mcd1p fails to associate with chromosome arms but still binds to centromeres, and that consequently, the arm regions of mitotic sister chromosomes separate precociously while cohesion at centromeres is unaffected. Our data suggest a role for RSC in facilitating the loading of cohesin specifically onto chromosome arms, thereby ensuring sister chromatid cohesion and proper chromosome segregation.